INTRODUCTION
Permanent magnet synchronous motors (PMSMs) are widely used in home appliances and industrial applications, such as air conditioners and hybrid vehicles and so on, because of their high efficiency and high power density. As these motors require a high driving reliability, the detection of fai lure of the demagnetization of PMs is becoming important. PMs of the PMSM can be demagnetized by temperature, large stator currents, large short-circuit currents produced by inverter or stator faults, and the aging of the magnet itself. Moreover, since the PM material is often magnetized after it is built in the devices, there is a possibility that the PM is not in the state of complete magnetization. namely, the amount of 2.S % and S % of the PM is decreased [9] , [10] . When dealing with the less demagnetized situation, slight difference of motors except for PMs could affect the experimental results.
In order to remove the individual difference of the motors, we prepare several shapes of PMs. And then we imitate the demagnetization or imperfect situation of PMs by inserting these PMs. This paper deals with two types of PMs to imitate the demagnetization. One is a situation that the PM of one pole is reduced in the radial direction.
The other is a situation that the PM of one pole is reduced in the axial direction. The volume of one of four PMs is reduced by 10%,2 0 % and 30 %, namely, the amount of 2.S %, S % and 7.S % of the PM is decreased. This paper clarifies the effect of the demagnetization of PMs on the performance of PMSMs under controlled by both a V/f constant and vector strategy.
II.
PMSM WITH PERMANENT MAGNET DEFECT Fig. 1 shows the rotor configuration of the experimental PMSM. This motor is a l.S-kW, 3000-min-\ 4.8-N·m, S.6-A, four-pole machine. One of four poles is demagnetized. Fig. 2 shows the demagnetization in radial direction, we call this situation radial demagnetization hereafter. One pole is composed of four PMs, and the thickness of four PMs which compose one pole is reduced by 10 %, 20 % and 30 % in order to imitate the demagnetization or imperfect magnetization. Fig. 3 shows the demagnetization in axial direction, we call this situation axial demagnetization hereafter. Axial length of two of four PMs is reduced by 20 %, 40 % and 60 %.
Therefore, the PM volume of one pole for axial demagnetization is same as that for radial
The 2014 International Power Electronics Conference III.
MEASUREMENT RESULTS UNDER v/F CONTROL
The speed of IPMSM is controlled to a constant value by the V If strategy. Load of 0 %, 10 %, 20 % and 30 % of rated torque is applied by the hysteresis brake. The measurement was carried out three times. 
